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The history of tlie progress of the human mind shonrs m that, for 
want of a diffasion of scientific knowledge among practical men, great 
eTils ha^e resnlted, both to science and practice. — Edwabd Etbbbtt. 

If to the ingennity of the New World, the thoroughness, the patience, 
and the science of the Old conld be added, far greater results might be 
expected than those we ho^ attain. — ^Kobth AxiRioAff Ritibw. 

It is a consolation to obserre that under oTery zone the cultiTation of 
science and art establishes a certain equality among men, and obliterates, 
for a time at least, all those pettj passions of which the eiiBets are «• 
prejudicial to social happiness* — Babob Hymbolst. 



A IfATIONAL SCHOOL OF MINES. 



At no period in oar historj has there existed a greater neoessitj for an 
increase in the production of ballion than at present. The ablest intellects 
of the country have been for some time past directed to the subject of our 
ilnancial condition. Already numerous schemes have been presented to 
Congress for the maintenance of our credit at home and ibroad, and 
various projects having in view a reduction of the burden of taxation will 
doubtless be discussed during the present session. CouHidering the great 
importance of the mining interest in this connection, it seems singular 
that the annual decrease in our product of bullion for the last few years 
has attracted so little attention. According to a statement in the President's 
message, ** the production of precious metals in the United States from 
1849 to 1857, inclusive, amount to $579,000,000 ; from 1858 to 1860, inclu- 
sive, to $137,500,000 ; and from 1861 to 1867, inclusive, to $457,500,000— 
making the grand aggregate of products since 1849, $1,174,000,000." This 
estimate certainly does not exoeed the amount actually produced. But the 
returns of the principal mining States and Territories will show that for 
.aeveral years past there has been a gradual decline. 

Thus California produced in 1863 as high as $57,330,030, as shown by 
the manifest of bullion export from San Francisco. The actual production 
for that year probably exceeded $60,000,000. In 1865 the yield was 
$30,986,530 ; in 1866, $26,500,000 ; and in 1867, aa estimated, $25,000,000. 
Nevada, a silver producting State, has increased somewhat during the past 
three years, but all the other mining States and Territories have fallen off. 
The best authorities estimate the yield of Montana as follows: 1862, $500r 
000; 186^, $8,000,000; 1864, $13,000,000 ; 1865, $14,500,000, 1866, $16,- 
500,000 ; 1867, $12,000,000. The maximum estimate for Colorado in 1863 
was $9.000,000 ; in 1864, $6,000,000 ; in 1865, $4,500,000 ; in 1866, less than 
$3,000,000; and the probable yield for 1867 wUl not exceed $2,500,000. 
The product of Idaho for 1866 is estimated by good authorities at $10,000,- 
000. This year (1S61) it will scarcely reach $6,000,000. Arizona new . 
produoes comparatively nothing. Notwithstanding these discouraging 
facts, so far from any diminution in the source of supply, reiJent explora- 
tions have developed the fact that our great mineral belts extend over a 
mnch larger area than was ever before supposed. The supply, in short, .ia 
Inexhaattible. As yet it haa soaroely been tapped. Why, th«n, should omr 



annual product be on the decline ? Becanse, in the first place, the surface 
diggings can never be relied upon as a permanent source of supply, and 
thej very soon yield their maximum ; and in the next, rein or quartz 
mining is of slow derelopment, and requires capital and skill. A late 
number of the New York World contains an article bearing directly upon 
this Bubjeet, and indicating the true cause of the decline iB the bullion 
product of the country. We quote it for the information it contains : 

In a recent article on the subject of an American Polytechnic S^chool, we 
briefly referred to the growing importance of our mineral resources, and 
the peculiar necessity at this time for a great central school of mines on 
the Pacific coast. The estimated loss of $15,000,000 on the reduction of 
ores produced from the mines during the present year does not, as we 
understand from Mr. J. Ro8S Browne, the Commissioner of Mining Statis- 
tics, comprise by any means the entire lo:«s to which this great national 
intHrest is RiibjeoC. Assuming our total yield for 1867 to be, in round 
numbers, $75,000,000, and the average loss arising from imperfect systems 
of reduction to be twenty- five per cent., we have a total loss on gold and 
silver combin«d of $25,000,000. Mr. Browne's arguments is, that by the 
juiliuious applicatiou of t<ci«uce to tht« business of mining, and (^specially to 
the treatiLeiit of th« ores, at least $15,000,000 of thfs amount might be 
Haved. But thii^ htatcinent of Iohs is confined to ores actually taken 
out of the ground and worked. No account is taken of the vast 
quantity of ore cast atiide as too poor to justify the expense of working 
under the present costly methods, or of the innumerable mineral lodes 
now practically valueless, which, in any country possessing fiist-class 
mining i^chools, would be inexhaustible sources of wealth. Nor does the 
estimate embrace the immense losses to which miners are subject from the 
erection of unsuitable machinery and from ignorance of the cUemiuiil com- 
position of the ores and the process of reduction applicable to each class. 
The same ores are worked by diflferent systems in mills located within a 
Htuue's throw of each other, and yet no record is kept of the depth from 
which they are taken, what the yield is by «ne system as compared with 
another, or under what combination of circumstances the best results are 
obtained. On the Comstock lode 500 tons of ore, it is said, are worked 
daily with the aid of blue vitriol and salt, at an expense for these two 
articles alone of $118,800 per annum. Some mills use doable as much on 
the same kind and quantity of ore as others. Who can tell the result ? 
Both cannot be right, and yet the mine and mill owners have a direct 
pecuniary interest in knowing why and to what end these things are done. 
One mill expends $17,000 for blue vitriol on 36,000 tons of ore, and $35,000 
on quicksilver. The loss of quicksilver, as stated by experts, is due in 
great part to the use of blue vitriol. Who is prepared to say whether the 
gain in silver justifies the expense ? No ^test has been made, aud no 
account complete in its details shows that this loss is necessary or justifia- 
ble. The Hale & Norcross mine, one of the best managed on the Comstock 
lode, had a lot of 15,639 tons of ore worked at fourteen different mills 
during a portion of the past and present year, the assay value of which, ac- 
cording to their books, was $465, 190 in gold ; $822,942, silver ; total, $1,288,- 
132; amount produced, $397,157, gold; $419,819, silver— total, omitting 
fractions, $816,975 — ^loss, $471,155. This is a favorable example of the 
work done on the Comstock lode. Not more than sixty five per cent, is 
saved on an average of all the ores worked. The latest returns from San 
Franoiseo indicate a yield this year of $17,000,000. A loss of thirty -fiva 
por c«nt. would be considerably over $9,000,000. This is remarkable on a 



single lode. No natioD on earth can furnish snch an example of extrava- 
gance. The pt^rc^'Dtage of loss on gold throaghoiit the Pacific States and 
Territories is not so great as on silver ; bat ii is quite sufficient to merit 
thH most serious consideration. 

The experts engaged iu our mines are nearly all foreigners ; we send our 
young men to the schools of Freiburg, Berlin, Paris, Schemnitz, and else- 
where in Europe, to learn that which they could much better luarn at 
home, if we had institutions equally thorough and comprehensive. And 
why shoul I we not have such institutions ? Our mineral resource •; are of 
far greater magnitude and value than those of any other country. Are 
we, a progressive people in all other respects, to lack in this ? Whilst we 
are loc-ing 35 percent, of the product of our richest mineral lode by iue ti- 
cient systems of working, the entire loss in amalgamation, according to 
Inspector Winkler, in the treatment of the Frt'iburg ores — which are far 
poorer and more lebellious than those of the Comstock — ranges from 5 to 
9 per cent. Allowing for the difference in the cost of labor and material, 
and for the high rates of interest on capital in our country, this shows a 
remarkable contrast between the results of misdirected energy aud the ju- 
dicious application of science to the practical details of mining and metal- 
lurgy. 

Mr. Ross Browne has a scheme for the establishment of a national school 
of mines at some central point in the great naineral region of the West. 
The act of Congress of September 4, 1841, giving 500,000 acres of land to 
each new State upon its admission, for purposes of iniemal improvements 
and for the support of common schools, and the act of July 2, 1862, giving 
to the several States and Territories *' which may provide colleges for the 
benefit of agriculture aud the mechanic arts," the proportion of 30,000 
acres of public land to each Senator and Representative, according to the 
census ol 1860, are practicably inapplicable to the establishment of a school 
having for its special object the application of' science to the art of mining. 
Approving Mr. Browne's ends, we reject his means. 

For our part, we trust that the business of mining and our schools of 
mines may be spared the meddling and marring of Q-overnment interfer- 
ence. Governments can do well their single business of ordaining and es- 
tablishing justice between men. Whatever else they undertake they 
botch, and get power thereby, sooner or later to be misused. 

The enormous progress thus far made in mining has been made without 
Government help. Much remains to be done. God forbid that our mines 
should be hindered in the doing of it by any sort of Government meddling 
whatever. Let it get out of debt, make a decent tariff, and let the South 
up first. 

If we understand Mr. Browne's propoaition correctly, it is not fairly 
stated in the concluding paragraphs of the above article. He does not 
propose that Government shall '* interfere " or ** meddle'' with the business 
of mining, or even carry on a mining school. The enormous progress thus 
far made in mining, to which the Wosld refers, is certainly not in the di- 
rection of metallurgy, or the concentration and reduction of ores. The 
Americans are perhaps the best miners in the world, so far as the mechan- . 
leal art of mining is concerned, but they are no more suet essful now in 
getting the precious metals out of the ores than they were when they com- 
menced. The common Mexican with his arastra, produces better results 
than the generality of large millSy though the process would be rather slow 



for a progressire people. Of late yean onr '^enonnoiis progreaa" neemw 
to be backward. It would be no '* hindrance" to tbe miners to haye » 
great national school of mines in their midst, managed by a directory of 
their own choice ; to have free access to the best scientific aid ; to be ena- 
bled to have reliable tests made of their ores, and the best methods of re* 
dncing them.* If they require no such aid from Government, they will go 
on as they are going now ; but a few years more, at the present rate of de- 
crease, will reduce the total bullion product of the United States to forty 
or fifty millions a year. There is no good reason, except that stated, why 
it should not be ^200,000,000, and increase annually at least twenty -five 
per cent, for the next twenty years. Is not this a matter of sufficient im- 
portance to be treated with candor and consideration f 

In an able and elaborate Bi>eeeh delivered in the Senate of the United 
States, on the 18th of June 1 866, Mr. Stewart, of Nevada, says : 

'* Much has been done by the inventive genius of the American people to 
acquire a practical knowledge of mining, and the complicated machioery ne- 
cessary thereto. Millions have been expended by the miners themselves in 
experiments and inventions, and a laboratory of art may be lound in the mi- 
ning region of the west, where the students of the Old World may learn new 
lessons ; but Americans are not yet educated in the science of mining. All 
the nations of Europe of any importance have well-endowed mining col- 
leges, supported to a great extent at public expense, where thousands of 
young men are educated in this important branch. The few Americana 
who pretend to scientific knowledge of this subject have been educated in 
Europe. Bvery year young men go from the Pacific States to Freiburg, 
Paris, or other European oiti«s, to learn how to mine in their own country. 
Hundreds of thousands of dollars are paid annually to foreigners for thai 
scientific knowledge of mining which Americans do not possess. But our 
Sastern schools are beginning to realize the importance on this subject. 
Columbia, Yale, Harvard, and other colleges, are making laudable efiforta 
to supply the defects ; but we need mining colleges in the mining dis- 
tricts, where the youth of America may study the science of mining with 
the laboratory of nature before them as a guide, and where theory and 
pli'aotice may be combined. We want some means of disseminating useful 
information on this subject among the people at large. To thia end Con- 
gress may do much.'* 

The bill recently introduced by Mr. Stewart seems to have been pre- 
pared with a view to a more systematic development of the great mtiiing 
interest of the Pacific slope. The following are its provisions : 

Section 1 provides that the tax levied and collected upon gold and 
silirer bullion be set apart, so long as the same shall be collected by the 

♦On the subject of National Schools of Mines, and the necessity of establishing such in- 
f titutions on a liberal and comprehensive scale, see the following authorities : Fi.O8PB0toa 
Gov't. School Londoit, 1st and 2d Session, 1852-3; Industrial Imbteuction on thb 
GoMTiNSNT, bf Lyon Plajffairy C. B. F. R. S.; MiNiNO Acadsvibs of Saxont and H6«< 
oaby: School or UiNsti, Parti, Compte-Rendu de Traveux dt$ Ingtneiurt det Mint*. 
Annalei det Mi^ety Vol. 1, Memoirt Geographical Survey of Grea-: Mritain ; Titlbs to 
HiHiNO Claims, Calif ornia^ Gregory Gale, p. 320; Vobth Ambbican Rbvikw, Octobtr 
Art. National Schools of Science; Tatlob's Rvubolhv^ Mexican Minei and Mining 
College ; Sib David Bbb vbtbb : Addrett before Britith Aitodation, Edinbttrg^ Ju^f , 1860; 
Impobtanck or SciBNTirio Knowlbdge; Edwabd Etabitt, Oraiions and Speechei, 
Vo!, 1 ; ForuLAB Lbctubbs on 6iolo«Y, B. C. Vvm L4»nkmrd, Ptofnmr ai eAf DbiiMr* 



<9o^en&ment, as a special f and for the endowment and Btipport of a school 
«f mines, to be located on the line of the Pacific railroad, west of the Rockj 
Mountains, as near as practicable to the centre of the mining States and 
Territories. 

Sec. 2. That eieh State and Territory located, in whole or in part, west 
of the eastern base of the Rocky Monntains may appoint one member of a 
board of directors, a majority of whom shall constitute a quorum ; and* in 
case of failure on the part of any State or Territory so to appoint, the Pres- 
ident shall appoint such member, by and with the advice and consent of 
the Senate ; but no part of the fund herein provided for shall be expended 
in salaries, travelling, or other personal expenses of the said board of di- 
rectors. 

Sbc 3. That the said board of directors shall have power to make rules 
amd regulations for the organisation and government of the school, shall 
appoint its professors, teachers, and officers, and exercise supervision and 
control over the fund herein appropriated. 

Sbc. 4. That no professor, teacher, or other officer of this institution 
shall be removed except upon charges and specitcations duly investigated 
by the board of directors, and the decision of the Secretary of the Treas- 
ury, to whom the facts and the evidence shall be reported, shall be con- 
clusive. 

Sbc. 5. That tuition in this iutitutlon skill bo fraeto any oitisen of tho 
United States who may present proper evidences ot <|u«lillcation, to be de- 
termined by the faculty ; and it shall also be free to students from other 
oountries, duly recommended by the authorites of the schools in which 
they shall have become qualifled ; but all elcponses for books and st^ion- 
«ry, and all personal expensf s for lodging, smbsistenee, and travelUng. 
shall be bprne by the students themselves. 

Sbc. (». The primary obj^t of the school being an inorease of the bullion 
product of the country, by the practical application of soienco to mloing, 
and the diffusion of correct knowledge among minora aa to the be#t 
methods of treating the ores, no charge shall be made for essays, test, 
metallurgical or other experimenti, except to cover the actual cost of ma- 
terial used. 

Sbc. 7. That the SeoretMry of the Treasury, on aad sft^ the fij?st da^ of 
July, eighteen hundred and sixty -eight, shaU set apart the fund hereby 
appropriated for the purpose named in this act ; and he shall, after re- 
ceiving a report from the Board of Directors, locate the school and fur- 
nish plans and specifications for all neoeasary buildings and impreveaieutai^ 
which shall be plain and snbetantiid, and upon the most eoonpmipal plan 
consistent with the purposes of the institution. 

Sbc. 8. That in order that the Board of Directors may be placed in pos- 
session of the most approved systems of eduoation, the Seoretary of (he 
Treasury shall cause an examination to b# made of the prinoipal mUiing 
schools of Europe, and a report to be prepared upon the same, the ex- 
pense of such service to be paid out of the unexpended balance of the ap- 
propriation k<»retofore made for the oolleetion of mining statistits. 

Sbc. 9. That the duties now performed by the special oommiasioner ap- 
pointed by the Secretary of the Treasury to oollect mining statistics in 
the States and Territories west of the Rocky Mountains shall, upon the 
erganisalion and completion of the school mines created by this act, be 
performed under a permanent system by the faculty of said institution^ 
and their reiM>rt 9hall be transmitted annually to the Secretary of the 
Treasury, to be by him laid before Congress. 

Sbg. 10. That the professors and teachers under the direction of the 
preatfentof the ipstilution, ahaU make aaniua iriaitB to the pvliMipal 
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mining distriots, accompanied bj their respective olasseSi for the purpose 
of examining the mines, mills, and modes of working, and instrncting 
the pnpils in the practical operations of mining and metallnrgj ; and the 
said professors and teachers shall also, as far a^ their time will permit, 
give free lectures to the miners on geologj, mineralogy, metallnrgj, and 
mining engineering, and kindred subjects. 

Sec. 11. That the Secretary of the Tr«*a8ury shall require from the dis- 
bursing officer or officers appointed by the Board of Directors, such bonds 
and Touchers as he may deem necessary for the security and proper dis- 
bursement of the fund. 

Sbc. 12. That from and after the expiration of the fiscal year commenc- 
ing July first, eighteen hundred and sixty-eight, not exceeding one-half 
of the fund arising from the tax levied upon gold and silver bullion shall 
be expended by or on b(>half of the institution, the remaining half to be 
set apart by the Secretary of the Treasury and io vested in Government 
securities, which shall remain, both principal and interest, a permanent 
fund for the support and maintenance of the institution ; and no part of 
the reserved half, either principal or interest, shall be drawn so long as 
the Government shall continue to impose a tax upon gold and silrer bul- 
lion ; but, after such tax shall have ceased, the interest on the reserved 
fund shall be used for the purpose hereinbefore mentioned. 

There is no meddling or interfering with private business in this bill. 
A fund is appropriated, and the States and Tertitories most interested are 
to manage the institution themselves. All the miners ask is, that sinoe 
they pay taxes on everj branch of their business and on the material 
used, as well as a tax on income, the additional tax imposed upon the 
product of their labor shall be used to aid them in developing the mineral 
resources of the country. Government still owns the mines ; few pur- 
ohases in fee having yet been made under the mineral land law of July 28, 
1866. Surely, then, Government has a right to adopt such measures as may 
be calculated to enhance the product of the mines. Its credit is depend- 
ent to a great extent upon the supply of bullion. Let the yield fail, and 
what will our currency be worth when we begin to draw upon the ac- 
cumulated stock of bullion necessary to sustain the current business of 
the country? 

Assuming the yield of our mines from 1848 to 1867, inclusive, to be 
M stated, 11,174,000,000, a loss of 25 per cent, in the process of extracting 
that amount would be $391,333,333, which is more than we now have in 
the Treasury and all the banks in the country. Suppose, by a better sys- 
tem of treating the ores, one-half of this amount could have been saved, 
there would now be an addition to our stock of precious metals of 
$195,666,666. Add to this the loss in unsuitable machinery and unprofit- 
able labor, owing to the want of scientific knowledge, and it is plain the 
aggregate loss resulting to the country from this cause alone, upon ores 
actually worked, would far exceed 25 per cent. 

Mr. Louis A. Gamett, formerly melter and refiner in the United States 
Branch Mint, and at present manager of the San Francisco Assaying and 
BeAning Works, says, in a printed letter to the Secretary of the Treasury^ 
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that it costs in labor alone $1.80 for every dollar prodneed from onr mines. 
He bases this estimate npon a population of 100,000 men engaged directly in 
mining, at the minimum wages of $3 per day for 300 days, and upon a product 
of $50,000,000. A mining population of 50,000, engaged in actual labor 
in the mines at $4 per day for 250 days, would probably be nearer the 
facts. This would give a result of $50,000,000 as the cost for labor alone. 
Add for current expenses of management, wear and tear of machinery, 
material, &c., $25,000,000, and you have a total cost, without calculating 
interest on capital, of $75,000,000 to produce $75,000,000, the maximum 
estimate for ihit year : in other words, it costs a dollar to produce a dol- 
lar. "Upon what principle of political economy,*' says Mr. Garnett, **a 
tax upon the mining interest can be justified, I confess I am unable to dis- 
cover. It practically amounts to taxing a man for the privilege of work- 
ing at his own expense for the public benefit." If the miners are taxed 
at all, it would be good policy to apply the tax in such a way as to in- 
crease the product of bullion ; still better, to take the tax off altogether, 
and make a direct and liberal appropriation to carry out the object of Mr. 
Stewart's bill. But that is scarcely to be expected. 

The Nbw Yobk Timbs attaches great value to a School of Mines, but does 
not see why the Government might not as well establish a School of Agri- 
culture, or a School of Commerce, or a School of Commercial Navigation. 
There is a Bureau in the Treasury Department specially designed to pro- 
mote the interests of Commerce and Navigation. The Coast Survey, the 
Light-House Board, the Consular Sybtem, the Board of Steam Boiler In- 
spectors, are all carried on at Government expense, for the benefit of Com- 
merce and Navigation. The Bureau of Statistics is an important aid to 
commerce and navigation. Surely these great interests have no cause to 
complain. What has Government done, on any scale commensurate with 
these great expensive branches of the public i ervioe, to promote the in- 
terest of mining ? Congress has already established a Bureau of Agricul- 
ture, and provided by donations of land for ** Schools of Agriculture and 
the Mechanic Arts." 

But no Mining School has been established by any of the States or Ter- 
ritories under the act of 1862. Califoraia is about to establish a State 
University, in which there will probacy be a department for theoretical 
instruction in mining, as in some of the Colleges of the Bast, with which 
this donation has been consolidated. Something, of courso, will be gained 
by such elementary instruction, but these miscellaneous institutions can 
never prove a substitute for a great Central Mining School, devoted ex- 
clusively to mining. As for commerce, it will take care of itself, if yon 
give it the products of the earth to sustain it. If the Timbs can devise 
some means by which we can get along without the precious metals, its 
argument will be conclusive. But with six or seven hundred millions of 
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gold bonds to paj in £arop«, two hundred and forty or fifty millioQB oi 
gold and &ilver in the country to pay it with, and the product of bullion 
rapidly diminishing, how is it to b^ done f Mr. Garnett, whose experience 
in financial matteis entitles his opinions to great weight, contends that 
such a drain must culminate in general financial disaster. ''As gold be- 
comes scarce* r, the greater the premium ; the greater the premium on 
gold, the lower the value of currency ; the lower the value of currency, 
the higher prices become," &c. Neither agriculture nor commerce is to be 
stimulated by financial depression, and it is only by diminishing the bal- 
aoce of trade against us that we can hope to get over the difficulty. The 
agriculture, commerce, and navigation of the Pacific coast would bow be 
carried on chiefiy by Digger Indians, if it were not for the adventurous 
spirit of the American people and the allurements inherent in the business 
of mining. 

The Secretary of the Treasury deems the establishment of a national 
mining school a matter cif sufficient importance to give it favorable notice 
in his recent report. After detailed reference to the labors of the Special 
Commis&iouer, he says: 

Under the most favorable drenmstanoes, such a drain upon our resources 
as that to which attention is now called would appear to demand the 
serious consideration of Government. The special commissioner recom- 
mends, as the only possible remedy, the establishment at some central 
point west of the Rocky Mountains of a national mining school, organized 
upon comprehensive principles, analagous in its general design and scop^ 
to the great mining schools of Europe. By the concentration of scientific 
experience upon the processes of mining and metallurgy, and the analyti- 
cal and working tests that could be applied to the different ores, where in- 
dividual enterprise has so long and so signally failed, it is believed the re- 
sults would be beneficial. Without assuming to suggest by what means 
this object could be best accomplished, the Secretary deems it due to the 
enterprising pioneers of the West, who have opened up a vast empire to 
settlement and civilisation, that their wishes, as represented by the com. 
missioner, should meet with the most favorable consideration. Whateves 
can be done to promote their welfare will be a national benefit ; and nono 
will question that the tendency of scientific institutions is to strengthen 
the bonds of interest and sympathy between a people separated by a di* 
▼^nii^ of pumuits and the circumstancea d their geographical position* 

Whatever diflerenoe of opinion may exist as to the moans proposed, tiM 
Beevetary's views on the subject are just and liberal, and merit the favora- 
Mo eonsideration of Congress. 

The esiablishment of a National School of fioloBoe was a favorite project 
with our first President. In an addross to the Commissioners of the Fed- 
oial District in 1795, ho says : ^* It has always been a source of serious re- 
ieotion and sincere regret with me, tkot the youth of the United States 
should be sent to foreign countries for the purpose of edwoation. Although 
there are doubtless many under these oiroumstances who escape the danger 
of sontKaoting principles unfavorable to repnbUoaB government, yet wo 
ought to doprooate the hasard attending ardent and susceptible minds from 
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bting too strongly and too early prepCPMiisefl in faTor of other political 
syfltems before they are capable of appreciating their own." There are 
now at the Mining School of Freiburg about one hundred and twenty stu- 
dents, of whom more than one-third are from the United States. The 
OoTemments of Great Britain, France, aod other countries have found it 
necessary to furnish facilities beyond the scope of prirate schools for the 
practical application of science to mining. According to a late number of 
the London Mining Journal, the result has been a large increase in the 
number of dividend-paying mines. Snch an increase it* very much needed 
in our mineral regions. The dividend paying mines are few and far be- 
tween. 

Of the necessity of an fn'jreased product of bullion there can be no ques- 
tion. The ablest political economists of Burope and America are unani- 
mous upon that point. 

8ir Archibald Allison, referring to the wonderful effects of the gold dis- 
coveries in California and Australia, makes use of this emphatic language : 

** That which for five and twenty years had been awanting — a currency 
commessarate to the increai^ed numbers and transactions of the oivilixed 
world—^was now supplied by the benificent hand of nature. The era of a 
contracted currency and consequent low prices, and general misery, in- 
terrupted by passing gleams of prosperity, was at an end. Prices rapidly 
rose ; wages advanced in a similar proportion ; exports and imports enor- 
mously increased, while crime and misery as rapidly diminished.'' 

Mr. Stewart forcibly illustrates the influence of increased production of 
bullion in our own country : 

*' The increase of the precious metals serves a double purpose. A dollar 
in gold or silver adds as much to the wealth of the nation, is just as good 
an export, and will stimulate commerce and enterprise as much as the 
choicest prodticts of any country. If used as an export « it costs less in 
transportation than any other product, and the article which it buys pays 
the same duty as an article pure based with cotton or wheat. But after we 
have compared it, and find it performing the functions of any other com- 
modity, and with more ease and facility, we have not yet taken into the 
account its moat beneficial agency in relieving a nation burdened with 
debt. Our financiers were not interested to inquire how the burdens of 
the nation could be lightened by large and increasing yields from the 
mineS) but war has changed our situation, and inoumbered us with three 
thousand millions of debt, with accumulating interest, which, before it 
can be paid, will reach the enormous sum of not less than six thousand 
millions, principal and interest, all to be paid in gold or its equivalent. 
Onr financial droumstances are now entirely similar to those of the nations 
of Kuiope, encumbered with vast pecuniary obligations. Their expe- 
rience and investigations have become subjects of living interest. While 
labor is the real standard of value, and the ultimate source of wealth, gold 
and silver are the universal measures of value, not only of the value of 
every ether eommodity, but they are the test by whioh every other eireo- 
lating medium is estimated, thus educating the popular mind in the erro- 
neous belief that a piece of gold of a given degree of fineness retains a 
fixed and permanent valno." 
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Mr. Conness, whose ability, zeal and energy in the advocacy of great 
measnres for the development of the material resources of the Paoitio slope 
entitle him to the lasting gratitude of the people of that region, said, in the 
course of the debate on the Mineral Land bill : 

*' I will not undertake to extend this debate or the bonsideration of this 
question by entering into an estimate of what the production of gold costs. 
It would bft mere guessing at best ; but I undertake to say that there is no 
commodity which the enterprise and commnrce of eur country and of the 
world require so much as the addition to our circulation of the precious 
metils. 1 need not waste a word in stating how it incites the trade and 
commerce of the country, and of the whole world." 

Mr. Nye said, in the course of the same debate : 

** I beg the Senate to bear in mind the fact, that every additional dollar 
of gold and silver that we produce, lays the foundation of our financial 
structure on a more stable foundation. Let it be known that we can pro- 
duce gold and silver to make oar credit always secure and sure, that the 
interest will be paid in tht; precious metals, and our credit will stand as 
high, if not higher than that of any other nation of the earth." 

The importance of such an increase to the United States has been forcibly 
presented by the Committee on Public Lands of the House. Mr. Julian, 
the intelligent chairman of that committee, in a report on the mineral 
lands, dated June 6, 1866, says : 

**'In the judgment of the committee there is very great need of an in- 
crease in the quantity of precious metals. The disproportion ef gold and 
silver to other values, and to our commercial wants, is very remarkable. 
If practicat>le it should be reduced. The property of the United States, 
within the last ten years, has increased about nine hundred million dollars 
per year ; and this increase is estimated to be more than two hundred 
times greater than the increase of coin during the same period. It is be- 
lieved that some policy which will secure to the Government a fresh and 
liberal supply of the precious metals will be found absolatelj necessary." 

A policy is here presented which it is estimated will increase the annual 
bullion product to more than $200,000,000 within a few years. Now is the 
time for intelligent action on the subject. The Pacific railroad is opening up 
direct and easy communication with the great interior of the continent. 
Oar mineral resources are practically without Umit. More than nine- 
tenths of the mines discovered and proved to be valuable are now lying 
dormant. The question is, will Government lend its aid to their develop- 
ment, or be content to ignore this great interest ? So far, Individual en- 
ergy has failed to accomplish the objects contemplated in Mr. Stewart's 
bill. Possibly the miners may be more successful hereafter than they 
have been for the past two or three years ; but the history of mining in 
other oountries does not sustain that hope with reference to a more profit- 
able treatment of the ores, or to the development of mineral lodes now un- 
productive, or. Indeed, to any of the objects designed to be accomplished 
by the establishment of a National School of Mines. It is clear, then, that 
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unless some action is taken on the snbject by our Government, past expe- 
rience does not warrant as in expecting an increase of the ballion product 
in the future. 

On the subject of the proposed School of Mines, the San Francisco Bul- 
letin, one of the leading journals ef California, says : 

'* The Commissioner of Mining Statistics for the Pacific Coast urges that 
Government should establish a National School of Mines, somewhat after 
the plan of those existiog at Berlin, Freiburg, Loudon, Paris, and at 
different points in Austria, Spain, and Mexico. A large portion of the 
Pacitic press has advocated the establishmeut of a National Mining Bureau, 
and such a Bureau Mr. Ross Browne thinks might be of great benefit to the 
country, if kept clear of partisan influences and controlled by scien- 
tific and practical men, who would administer it strictly for the advantage 
of an important industry. 

The suggestion for a Mining School is, however, a separate matter. A 
Mining Bureau would be abrinch of an Executive Department ; a Mining 
School would be exclusively an edacat onal institution, maintained at 
Government expense. A school of this kind, with a corps of profesflional 
experts attached, situate 1 at some central point in California or Nevada, 
where the pupils could enjoy the advantage of practical experience in 
connection with theoretical instruction, Cai* at the College of Frieburg,^ 
is believed would result in an improved system of mining. It would be 
to the mining interest what West Point is to the military service, and 
Annapolis to the naval, so far as this, that it would turn out annually a 
body of specially quabfied men to take charge of practical mining opara- 
tions, and conduct them on economical principles. 

Pupils would go through a system of training in those mechanical, 
m!neralogica1| and chemical studies which are essential to intelligent and 
thorough mining aod metallurgical process. They would study in the 
mmes and mills the actu U working of the ore, and bring to bear all the 
results of science derived from the experience of other countries and the 
best knowledge of our own. VVlth a suitable library, an acquaintance 
with foreign Laagaages, the latest intelligence from all parts of the world, 
assay offices and laboratories, a National Mining ^chool would require but 
few years, at an inconsiderable expense, to qualify many of our young men 
for positions of trust and responsibility. After three years of study and 
observation in ^ uch a schooL a young man of two or three and twenty, 
having the necessary elementary education and a fair capacity to begin 
with, would be better qualified to assume the management of a mine than 
most of the superintendents who are sow employed on the coast. In 
case of fresh difficulties in the working of orec, he would have access to 
the school in which he graduated for advice and assistance. Government 
is directly interested in an increase of the mining product, for its credit 
and the development of resources are largely dependent upon the annual 
supply of bullion. Tt could therefore well afford the expense of a mining 
school, should the establishment of one be coDsidered advisable on general 
grounds. 

This a very brief synopsis of the arguments advanced by Mr. Browne, 
and we state them as a matter of public interest. His suggestion is worthy 
of careful consideration, and commends itsf If at a first glance as a very 
practical and valuable one. So far as our own State is concerned, we 
anticipate that it will some day have a local mining school in connection 
with a school of agriculture and mechanics, forming departments of a 
borough University. But the advantages of such a local school of the 
racUfiAl soienoeB would be Just as great, as part of a broad general scheme 
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of State education, after tlie establishment of a National School as before. 
Indeed, we can readily understand how the the two might co-operate, or 
at least, how the State School might be made more efficient through this 
broader grasp of the National. There is no reason, therefore, whj 
local predjudices or preferences should interfere to prevent a candid dis- 
cussion of the Commissioner's suggestion on its merits. The subject is 
an interesting one, and we give it the benefit of this superficial state- 
ment in hopes of eliciting professional and practical views on both sides 
of the proposition. 

The Mining and Scientific Press of San Francisco, a recognized authority 
on mining matters, says : 

Within the brief space of eighteen years our people have opened up to 
settlement a larger area of territory, valuable as a source of supply for 
nearly all the necessities of man, than has ever before in the world's 
hidtory been brought within the limits of civilisation in so shert a time. 
Eighteen years ago California, Arieona, Colorado, Montana, Idaho, Wash- 
ington Territory, Oregon, Utah, and Nevada— occupying more than one- 
third of the entire area of the United States — were regions chiefly known 
to trappers and traders ; traversed and occupied for the most part by bar- 
barous hordes of Indians. That this extraordinary advance, with all its 
oonoomitant results to the trade and commerce of the world, has been 
achieved by the discovery and development of our mineral resources, no 
reasonable man pretends to dispute. Every day's progress in our history 
«peaks for itself, and the facts are patent to all. 

It aeems a little singular, considering the millionfl of treasure thus added 
to our national wealth, the vast range of industry opened to our people, 
the wonderful impulse given to agriculture, commerce, and manufactures, 
that of all our great national interests, the business of mining has had 
the hardest struggle to enlist the favorable consideration of our Glovern- 
tntmt. Of late years, through the enelrgy and ability of Our Pacific delega- 
tion, and the irresistible logic of results, something has been achieved in 
the way of more intelligent Federal legislation. 

The Mineral Land Law of July 28, 1866, granting titles in fee to the 
miners, is an advance in the right direction. The appropriation for th# 
collection of mining statistics is another. 

There is something to be done quite as fmpoHant, in our estimatfon, as 
either ; and we are glad to know that Mr. Commissiouer Browne has, after 
consultation with the people throughout the principal mining districts, 
taken the matter zealously in hand, and determined to urge upon Congress 
the importance of establishing a National Mining School, similar In its 
general features to the great mining schools of Germany, France, and 
England. In the preliminary consideration of the subject, it matters little 
about details as lo the organization of the plan. There will naturally be 
points upon which the b^t judgments may differ ; but we think all will 
oonour in the opinion that such an institution, established upon a broad 
«nd liberal basis, would be of inestimable advantage to the Paoifio ooast, 
and incidentally to every State in the Union. There is more loss to tha 
country, even now, far as w« have progressed in the science of mining, 
than would pay the expenses of the National Mining School ten timss 
over. Why should we be compelled to send our young men to Freiberg 
to study a pursuit in which we are more deeply interested than any other 
people f The State Agricultural and Mining Sohool will be an institution 
Of great utillity, eminently worthy of enconragement. But we wani 
smnething In addition to this ; something of a more national ohavaoler-^ 
tta ittstitutiofii of the highsHt gr^ds ; wie mwihy %h» wM^tH wiMna 



16 

rfgion In the world, peopled bj an fntelUgent and progreBsfye race, and 
oomprising at least eight of the moat promising States and Territories of the 
Union. 

It is a Well-established fact that, with all the improTesiemts in the 
treatment of ores, adopted Arom time to time by our own miners, there 
is still lost in tailings and other vrise, from 25 to 30 per cent., if not more, 
on onr annual product. It becomes, therefore, a matter of vital importance 
that every possible means shoald be taken to arrest this tremendous drain 
upon Onr resources. And the question arises, what better means can be 
adopted than the establishment of a great National School, in which all the 
resources of science and practical experience can be brought to bear upon 
the essential processes of concentration, reduction, and amalgamation. 

The same amhoritj, in another article, thus refers to one of the great 
objeets that might be accomplished by such an institution : 

*'MiNiiro Maohivbbt — [grFosMATioir WAimn. — Mr. J. Ross Browne, in 
his first report upon mining west of the Rocky Mountains, has described 
the action of the various batteries and pans, used for crushing, grinding, 
and amalgamating ; but he fumishea no data from which the miners can 
form any opinion as to the comparative merits of the various machines in 
use.* Mr. Browne could hardly do a better thing, or render a greater 
service to the miners, than l>y suggesting in his next report some means, 
or collecting some data by which they could form an intelligent idea aa 
to what, out of the great multitude of maohinery offered to the public, 
would be the best, most economical, and most effective, under any particu- 
lar circumstances. As it is, the miner has notliing but the reports of in- 
terested parties, or his own usually limited ezperienoe, to guide him in 
his choice. Tliia condition of things, as might reasonably be ezpeotod, 
often rebults in great pecuniary loss. Among the numerous quarts Mils 
in operation in this State for extracting gold, there are probably not two 
which are operating precisely alike on the same kind of ore ; yet none can 
say with certainty what process insures the best results undet a given 
oombinatian olf local or general oiroumstanoes. 

We have an almost infinite variety of batteries, pans, amalgamators, 
concentrating machines, rlMes, plates, aprons, screens, etc., etc., from 
which to choose. A person about to build a mill, after looking around a 
mile, (mad generally to very little purpose,) gue$8t» at some plan he has 
seen, and then proceeds to construct his mill. If he don't ohange hia 
mind three or four times, at the suggestion of friends, before he has his 
mill completed, It Is because he is possessed of more jftrmness and decision 
tlMn falls to the k4 of a large pdrtion of our most intelligent miners and 
millmen. 

Such results are inevitable from our loose «nd unoertain manner of 
working. If private individuals cannot be induced to undertake it, Gov- 
ettmnelit m^ht do <W6ll to establish, ha a bftmch of the proposed National 
Sehool of Miaea, an ea|petfimental mill or metaltngioal department, where 
every new machine, as it oooaes out, might be tried, at the inventor's ex- 
pense. The advantage to the Government, in an enhanced bullion pro- 
duct, and in the increase of internal revenue receipts in this State alone, 
would pay for suoh an establishment every year ; while the annual saving 
to the public in the ooat of worthlesB maehijaery, time, etc., could scarcely 
be estimated. 

"^'h irtrald'bs InViaiouft, if hot Impracticable, for toy agent of the Government to furnish 
•np^daUM that. T« be of aagr arail it nmaX be done niHtertaa arfMtlaikl ajFBtem; and tte 
fiittlta most bs determined bj acientiflc and practical teits. 
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We throw out these hints to the collector of mining statistics, and wonld 
farthermore saggeet that he could in no waj more effectuallj subserye the 
purpose of his appointment than by maturing some plan wherebj the 
benefits hinted at maj be praotioally attained, and presenting it for the 
consideration of the Government. Coming from him, it would secure to 
such suggestions a hearing and coaslderation which thej could scarcely 
attain if presented from any other source. 

In reference to Mr. Stewart's bill, Professor Raymond, editor of the 
American Journal of Mining, an eminent soientiflc authority, says : 

**The first bill introduced after the beginning of the second session of 
the fortieth Congress, was offered in the Senate by Mr. Stewart, of Nevada. 
The bill provides for the estaUishment of a National School of Mines, to 
be located somewhere on the line of the Pacific Railroad, and supported 
fro^ the proceeds of the United States tax on bullion. This is a move in 
the right direction ; but the bill is not very explicit as to the plan of the 
school, its objects, its organization, or its government. Probably it is better 
to leave these details to competent professional men, than to undertake to 
settle them in a deliberative body like Congress. It remains true, how- 
ev«»r, that such a school will be just what its managers are able and willing 
to make it. Mere money will not do the work. Under capable guidance, 
an institution of that nature would be a la&ting benefit to the country. 
This sort of government interferance with mining enterprise is calculated 
to injure no one, to offend no one, and to benefit all. We hope it may be 
so arranged as to be free from partisan poUtical influences, independent of 
all Congressional or departmental control, except as to its organic laws, 
and supported by the best talent and experience of the country. Let us 
have more light on the details of the plan ; and we shall know how far to 
lend it that hearty support which we feel inclined to give. — Am, Journal 
vf Mining. 

It would be impolitic, as well as practically useless, to enter into details 
in a legislative act of tbis kind. If the general design is worthy of 
approval, let the organization be left to those mo|t directly interested and 
best qualified to carry it into effect. So far as the object is concerned, it is 
stated with sufficient distinctness in the bill. Anything more on that 
point would be mere verbiage. 

What is the object of the great National Schools of Mines of London and 
Paris, of Freiburg, of Berlin, of Schemnitz, of such institutions in any 
country interested in mining f Everybody is supposed to^understand, in 
a general way, the object of a great central school of mines liberally 
endowed by Government. To bring into the discussion details upon which 
the best friends of the measure might reasonably be expected to diff«'r, 
would be to furnish material for endless and unprofitable dispute. No 
useful purpose can be subserved by encumbering a simple proposition with 
complicated restrictions. Experience in the praoticaJ working of any sys- 
tem that might be devised, would, after all, suggest the most effectual 
means of arriving at perfection. Undoubtedly men possessing the proper 
professional knowledge will have to organize the details ; but experience 
has not demooatrated that scientific men, as a class, are more progressive^ 
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more liberal and enlightened in matters of public policy, more exempt from 
petty jealousies, or possessed of greater administrative capacity than the 
generality of mankind. It is quite as necessary to guard against profes- 
sional narrowness and discord in the management of an institution of this 
kind as against partisan political influences, or official incompetency. To 
suit the progressive spirit of a mining population, such an establishment 
must possess some elements of popularity, and be controlled, as far as 
practicable, by a Directory who can be held immediately responsible tor 
their acts. The 4th section of the bill makes ample provision against the 
fluctuating influence's of party, or undue interference on the part of Gov- 
ernment. The substance of the proposition is, that the miners, who have 
labored so long and with so little profit to themselves to develop a great 
interest peculiarly national, shall, after having arrived at a point where 
individual energy is of no farther avail, be allowed to apply tlie tax now 
imposed upon the product of their toil to the concentration of scientific 
skill upon the development of the mines, and to the necessary metallurgi- 
cal and chemical tests by which alone the business of mining can be made 
profitable to those engaged in it, and advantageous to the Government and 
the country. 
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